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It has become increasingly evident that the most important commercial contribution of the fibres is to 
improve tne characteristics o* the concrete itself, rather tnan to act independently as a reinforcement. 

Reinforcement is. however, easy to measure and although, the othe r Denefits. i.e. tne strengthening of 
tne concrete itseif. may be recognized as oemg of significance the difficulty n measuring and quantifying 
them has Deen a factor in inhibiting this application of fiore in concrete. 

It nas now oeen found that t ;s possible to employ very small quantities of ve^y fine synthetic fibres, 'or 
example of pDlyoropyiene. :o improve the characteristics and performance of concrete and mortars, in 
particular to prevent the development of cracks induced by dimensional changes occurring wthn tne 
concrete, and tc achieve this crack control at the important micro-level before the cracks develop tc 
become visually evident. The fibres thus serve to improve tne intrinsic strength of tne concrete, and in 
particular to prevent self-mcuced cracks from developing at the micro-level as well as to prevent their 
propagation, instead of merely providing a separate independent reinforcement. 

The fibres are incorporated into the concrete or morrar in the form of fibre bundles whtch, as will be 
explained below, allow the desired suostantially homogeneous distribution of fine fibres in the material to be 
achieved. One aspect of the present invention relates therefore to synthetic fibre bundles designed for use 
m concrete, mortar or cement, the bundles comprising 10-10.000 filaments per bundle, the filaments 
consisting essentially of a polyolefm such as polypropylene or polyethylene, a polyester or a mixture of the 
foregoing and having a length of 1 tc 30 mm, a mean transverse dimension of 5 to 30 urn and an aspect 
ratio of 100 to 1000, the filaments in each bundle being held together by a wetting agent, the wetting agent 
providing the individual filaments with a surface tension which allows them to become substantially 
homogeneously dispersec in a concrete, mortar or paste with conventional mixing in conventional concrete 
mixing equipment. 

Another aspect of the invention relates to cement-based materials comprising a small amount of the 
above fibres. This aspect thus relates to a cement-based concrete, mortar or paste having substantially 
homogeneously distributed therein synthetic fibres comprising a polyolefm such as polypropylene or 
polyethylene, a polyester or a mixture of the foregoing and having a length of 1 to 30 mm, a mean 
transverse dimension of 5 to 30 urn and an aspect ratio of 100 to 1000, the surface of tne fibres comprising 
a wetting agent, the fibres being present in an amount of less than about 1% by weight of the cementitious 
materials of tne concrete, mortar or paste. The expression "material of the invention", as used in the 
following, refers to such materials. 

In a further aspect, the invention is relatec to a method of producing the above cement-based material, 
the method comprising: 

adding to a concrete, mortar or cement mix to which water has been added less than 1% by weight, 
based on the cementitious materials, of synthetic fibre bundles comprising 10-10,000 filaments per bundle, 
the filaments comprising a polyolefm such as polypropylene or polyethylene, a polyester or a mixture of the 
foregoing and having a length of 1 to 30 mm, a mean transverse dimension of 5 tc 30 um and an aspect 
ratio of 100 to 1000, the filaments in each bundle being held together by a wetting agent, the wetting agent 
providing the individual filaments with a surface tension which allows them to become substantially 
homogeneously dispersec in the mix with conventional mixing in conventional concrete mixing equipment. 

mixing the resulting mix for a perioc of at least about 20 seconds to obtain a concrete, mortar or paste 
mix m which the ^ndividua: filaments are substantially homogeneously distributed, and 

casting the concrete, mortar or paste mix in a desired configuration, optionally with incorporation, during 
the casting, of additional bodies such as reinforcement. 

It has been found that because they are initially present m the form of fibre bundles, the very fine fibres 
described aoove (in the following referred to as "fibres of the invention") are capable of being effectively 
dispersed m all types of concrete, mortar or cement using all types of existing conventional mixers, 
including the rotating arum cf a ready-mixed concrete truck. The fibres of tne invention can, since they are 
capable of becoming well dispersed, even at very low addition rates give many important advantages to the 
characteristics and oerformance of concrete and other cement-based materials. Among these advantages 
are: 

The inhibition o' cracks resulting f-om plastic shrinkage, oiastic settlement, early thermal shrinkage, 
chemical shrinkage and carbonation. 

The inhibition of cracks resulting from drying shrinkage, aiernating cyclical stresses due to mposea 
loads, reversible moisture movements and thermal cnanges. 

The possible elimination o*' the need for steel mesh to control the worst proolems caused by self- 
induced cracking 

An improvement in duraoiiity. due to crack prevention and reduced water aosorotion, and increased 
intrinsic strength as a result. 
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As opposed to f.ne fibres which for example are used r the preparation of yarn f Dr carpets, tne fiores of 
tne invention are preferaD'y substantially non-crimped, m order to facilitate dispersion ir a concrete or otner 
cement-oases material. 

Tne individual filaments typically have a length o ; aoout 3-30 mm. e.g. about 5-25 mm. n particular 
about 6-1S mm. and a mean transverse dimension of aoout 3-30 um. sucn as acou: 5-25 urn. in particular 
about 10-20 am. 

Tne aspect ratic. i.e. the ratio between length and diameter, of the individual filaments is typicaiiy about 
200-800 ir particular about 400-700, such as about 60C. Wniie an aspect ratio o + ' a: least about 100 is 
considered to be the minimum desirable to acnieve effectiveness from the use of fibres m corcrete or 
cement-oasea materials, it has previously proved difficult to achieve good dispersion even of fibres with 
lower aspect ratios. Furthermore, to disperse fibres of aspect ratios of only 100 nas otter required special 
mixing facilities and the use of special additives within the mix to assist with dispersion. The individual 
filaments according to the invention thus have a high aspect ratio compared to fiores generally used in 
concrete, and are advantageous as such. Nevertheless, the fibres according tc the present invention, m the 
form of fibre bundles, can oe readily dispersed in concrete even when the individual filaments have an 
aspect ratio of about 1000. 

The fact that the fibres of the invention are capable of being dispersed easily in a cement mix using 
ordinary mixing times, procedures and equipment is believed to be due 1) the dispersioility of the units 
constituted by the fibre bundles in a cement mix to which water has been addec. and 2) the 'eady 
separation of the bundles into "sub-bundles" and individual filaments upon mixing or agitation. The 
individual filaments have a surface tension which allows them to become substantially homogeneously 
dispersed in a concrete, mortar or paste witn conventional mixing in conventional concrete mixing 
equipment. The surface of the filaments will tnus be substantially hydrophilic, sc that the filaments will be 
easily dispersible in water or mixtures containing water, e.g. a concrete, mortar or cement mix to which 
water has been added. A suitable surface tension for the filaments is about 55-80 dynes/cm 2 , such as about 
70-75 dynes cm 2 , in particular about 72-74 dynes/cm 2 . 

The desired surface tension is typically achieved by treating the bundles of filaments with a wetting 
agent. As an additional surface treatment, tne bundles of fibres may optionally be subjected to an electrical 
treatment known as a corona treatment. These procedures will be explained in greater detail below. 

The above-described fibres are typically produced as follows: 
The first step in the production of the fibre bundles is the melting the fibre raw materiai(s). This often takes 
place m an extruder, although an extruder does not necessarily have to be employed. The temperature 
employed for the melting of the constituents) of the fibres will obviously depend on the materials employed 
m the given fibre. 

The type of spinning equipment used in the spinning of the melt into a spun bundle of filaments is not 
critical, as both "short spinning" and "long spinning" may be employed. Short spinning is a one-step 
process, m which the bundles of fibres are both spun and stretched in a single operation, while long 
spinning, o' conventional melt spinning, as it also is known, is a two-step process, in which tne first step is 
the extrusion of the melt and the actual spinning of the bundles of fibres, wniie the second step is the 
stretching of the spun fibres. 

The spun fibres are cooled as they are drawn out of the spinnererte, the cooling typically oemg 
acnteved Dy a stream of air which is blown past the fibres. 

Tne bandies of filaments, which at this point typically comprise several thousand fbres, are subse- 
quently stretcnec. Stretching is typically accomplished using a series of hot rollers and a ho: air oven or a 
iiquid medium such as hot water or oil, a number of bundles of filaments typically being stretched 
simultaneously. The bundles of filaments pass first through one set of rollers, followed by passage through 
the hot air oven or the hot liquid, and tnen pass through a second set of rollers. The net rollers typically 
have a temperature of about 70 - 130*C, and the hot air oven or hot liquid typically has a temperature of 
aoout 80 - 140* C. The speed of the second set of rollers is faster than the speed of the first set. and the 
heated bundles of filaments are therefore stretched according to the ratio between the two speeas (called 
the stretch rat-o or araw ratio). A second oven or liquid and a tnrd set of rollers can also be usee (two-stage 
stretching), with the third set of rollers having a higher speed than the second set. In this case the stretch 
ratio s the ratio between the speed of the last and the first set of rollers Similarly, additional sets of rollers 
and evens or hquias may be used. 

Tne fiores of the present invention are typically stretched using a stretch ratio of about 1.5:1-8.1. 
normally about 2 1-6.1. preferably about 2.5:1-4:1. in particular about 2.5.1-3.5:1. resulting in tne appropriate 
diameter or mean transveise dimension as explamec aoove. 
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a lauryi phosphate-potassiunr salt hav:ng tne formula: 

0 
11 

CH 3 (CH 2 ) :i -0-P-0- (CH 2 ) 11 CH 3 
0"K + 

or: 

0 

CH 3 (CH2)ii-0-?-0"K^ 
OH 

75 

and an ethylenediamine-polyethylene glycol having the formula: 

20 CH 2 N( (CH 2 CH 2 0) n H) 2 

CH 2 N( (CH 2 CH 2 0) n H) 2 

25 An example of a preferred wetting agent is SW-T which is available from Nissin Kagaku Kenkyosho 

Ltd., Japan, and which comprises a major proportion of sulfosuccmic acid bis (2-ethylhexyl)ester sodium 
salt (an anionic wetting/dispersing compound) and atso contains isopropyl alconol. siloxans, silicones, silica, 
and sorbitan monostearate. 

The bundles of fibres may, m addition to being treated with a wetting agent, optionally De subjected to a 

30 corona treatment, whicn is an electrical treatment which is widely used in the production of synthetic fibres, 
This treatment is a vigorous electrical discharge from a special electrode to the fibre bundles. A rather high 
voltage is reauired (about 25 kV and 20 kHz) in order for the electrons to obtain sufficient energy to 
penetrate the surface of the fibres. When the electrons hit the polymer chains at a high speed, many of 
these chains will be broken, thus providing the possibility of forming carbonyl groups by means of ozone 

35 (Os) m tne air. The formation of carbony; groups makes the surface of the fibres polar and thus more easily 
dispersible in aqueous mixtures. The optional corona treatment is normally performed before the application 
of the wetting agent 

After being treated with the wetting agent, the bundles o< filaments become spontaneously divided into 
smaller oundles, each of which comprises fewer filaments than the original bundles. Thus, the bundles of 

40 filaments will then typically comprise about 50 to about 5000 filaments per bundle, such as about 100 to 
about 2000 filaments per bundle, in particular about 500 to about 1500 filaments oer bundle, such as about 
1000 filaments per bundle. It must be kept m mind that there will always be a certain natural variation ;n the 
number of filaments per bjndle. 

The bundles of filaments are then led to a cutter, where the fibres are cut to the desired length. Cutting 

45 is typically accomplished by passing the bundles over a wheel containing radially placed knives. The fibres 
are pressed against the knives by pressure from rollers, and are thus cut to the desirec length, which is 
equal to the distance between the knives. As explained above, the bundles of filaments are cut so that the 
fibres have a length of about 1-30 mm. typically about 3-30 mm, e.g. about 5-25 mm and in particular about 
6-18 mm. thus providing tnem with an aspect ratio as explained aocve. 

50 The bundles of filaments produced by the above process are, as explained above, designed for use m 
concrete, mortar or cement, and the individual filaments of the bundles are caoabie of being effectively 
dispersed >n all types of Concrete, mortar or cement using all types of existing conventional mixers. 
Accordingly, tne invention also relates to. as mentioned above, a cement-based concrete, mortar or paste 
having substantially homogeneously distnouted therein the above-described synthetic fibres, the fibres 

55 oemg present in an amount of less than aoout 1 % by weight of the cementitious materials o*' the concrete, 
mortar or paste. 

In tne present context, the term '"cement" is intended to designate all cements of :he Portland cement 
type, including wmte Pcrtiand cement. Icw-alkali cements, su:phate-resistant cements, Portland slag cement 
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cementitious materials, of the fiore bundles according to the invention, mixing the resulting mix fo r a Denod 
of at least aoout 20 seconds to obtain a concrete, monar or paste mix in wmcn tne individual filaments are 
substantially homogeneously attributed, anc casting tne concrete monar or paste mix in a desired 
configuration, optiorally with mcorooration. aunng the casting, of adcitiona: oodies such as reinforcement. 
The fiore bundles a-e typically aaaec in an amount of about 0.05-0. 5%, in particular aoout O.i-0.3°o. sucn 
as about O.i5-0.25°o. cy weight o f tne cementitious materials 

As tne individual ^laments of the fibre bundles are readily dispersed m all types of concrete and 
cement-cased materials, the mixing period ,s dictated by the need to produce good concrete, rather than to 
disperse the fibres. The bundles of fibres according to the invention can be used in all forms of mixers, 
including rotating drum and paddle mixers and in particular ready-mixed concrete truck mixers, and reauire 
no special mixing arrangements or eauipment. In cases where a pre-cast concrete, mortar or cement mix to 
which the fibre bundies have been added are mixed in a paddle mixer (also Known as a forced action 
mixer), mixing is earned out for a period of at least about 20 seconds. typical<y at least aoout 30 seconds, 
to obtain a concrete, mortar or oaste mix in which the individual filaments are substantially homogeneously 
attributed. In cases where an in sttu concrete, mortar or cement mix to which the fibre bundles have been 
added are mixed in a drum mixer (also known as a tumble mixer), mixing is typically carried out for a 
period of at least about 2 minutes, to obtain a concrete, mortar or paste mix in which the individual filaments 
are substantially nomogeneously distributed. 

The bundles of fibres of the invention will often be added to a concrete mix in a truck mixer, the truck 
mi>er being an arrangement consisting of a spiral inside of an inclined drum. When the drum rotates, the 
materia! being mixed simply falls to the bottom of the spiral, anc that constitutes the mixing action The 
fibre bundles can also be added to aiready mixed concrete, and good dispersion can be achieved with the 
reaoy-miv drum rotating at, for example. 15 rpm for a period of, for examole, 3 minutes. 

A truck mixer can be designed either for mixing or for agitation only. In some systems concrete is 
mixed and put m the drum of a truck mixer, so that the truck is merely used to agitate the aiready mixed 
concrete while in other systems the materials of the concrete are put in the drum of the truck mixer, and 
the truck mixer actually mixes the materials. 

It is possible to mix the fibre bundles into the dry constituents of a cement or concrete mix, e.g. in ore- 
bienaed dry mixed materials requiring only the addition of water, but at present, this is neither preferred nor 
considered necessary, as it is believed to be at least as acvantageous to add the fibre bundles to a wet 
mixture or a mixture to which water already has been added, due to the substantially hydrophihe surface 
properties of tne fibres. 

The mixed concrete, mortar or paste comprising the fibres of the invention substantially homogeneously 
dispersed therein can be cast in a conventional manner in a desired configuration. The material may thus 
be compactec and shaped either by simple placing or gravity, or by trowelling, floating, tamping, vibration, 
pressing, water extraction, vacuum, extrusion, pumping, spraying, dry placing, spinning, rolling or a 
combination of these processes. Additional bodies, such as reinforcement, can, if desired or necessary, be 
incorporated into the material during casting. 

Materials prepared according to the invention are envisaged as being of particular importance m all 
types o ; mass on-site concrete, such as for pavements, foundations, roadways, floors, bridge cecks. 
concrete buiicmgs, structural concrete, retaining walls, water retaining structures and for sea defence and 
mmtary purposes, as well as in pre-cast concrete, such as for cladding panels, floors, joists and beams, 
ornamental and architectural products, prefabricated structures, pipes, tunnei linings, etc. 

The mventior will be further illustrated by the following examples. 

EXAMPLE 1 

Preparation of fibre oundles 

The preparation of the fibre bundles comprised the following steps: 

- melting me fibre r aw material to obtain a melt. 

- sommng the melt into a spun bundie of filaments. 

- stretenmg tne bundle of filaments. 

- arying ana fixing the bundle of filaments, 

- treating tne bundle of filaments with a wetting agent, and 

- cutting the bundles of filaments. 

The fibres consisted o' a nomopoiyme- isotactic polypropylene (Petrcfina 10060 from Petrofma. 
Belgium) hav, ng a melting point of about 160 'C and a melt flew index of 35. The polypropylene was 
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The tests indicated a distinct improvement in both stress 'eveis and fatigue resistance ir beams 
containing tne fibres. The combination of both the increased stress levets and the numbers of cycles before 
failure with the fibre-containing concrete indicates considerably improved fatigue resistance. 

EXAMPLE 5 

Preparation of in situ concrete containing the fibres of the invention 

The fibre bundles of Example 1 have been incorporated in an amount of 0.2% by weight of the 
cementitious materials into various types of concrete, including in situ concrete, using conventional 
unmodified mixing equipment, and without the need for additional additives, as follows: 

a) A 30 MPa concrete, with 300 kg of cement per cubic metre and a 20 mm aggregate, with a 

water:cement ratio of 0 56 and a 50 mm slump. 

d) A 30 MPa concrete, as in a) above but with 320 kg of cement per cubic metre and a water: cement 
ratio of 0.52. and including an air-entraining agent. 

c) A 30 MPa concrete, as in a) above but with 210 kg or ordinary Portland cement and 105 kg of 
pulverized fuei ash per cubic metre. 

d) A 30 MPa concrete, with 350 kg of cement per cubic metre and roughly equal proportions of a 10 mm 
aggregate and sand, with a watencement ratio of 0.58 and a 100 mm slump. 

e) A 40 MPa concrete, with 400 kg of cement per cubic metre and a 10 mm aggregate, with a 
watencement ratio of 0.50 and a 100 mm slump. 

All of the above concretes were mixed in conventional truck mixers manufactured by Mulder and 
Stothert & Pitt and containing 6 m 3 concrete. In all cases complete dispersion of the fibres was achieved 
within 3 minutes with the drum rotating at 15 rpm. This complete dispersion was achieved even when the 
fibres were added to the already mixed concrete by simply introducing the fibres into the back of the truck 
mixer on site 

EXAMPLE 6 

Preparation of pre-cast concrete containing the fibres of the invention 

The following ore-cast concrete materials containing the fibres of the invention mco'pcrated as the fibre 
bundles of Example 1, in an amount of 0.2°o by weight of the cementitious materials, were preparec: 

a) A 40 MPa concrete containing 400 kg o' cement per cubic metre and roughly equa proportions o* 5 
mm gravel and sand, with a watencement ratio of 0.31. 

b) A 40 MPa concrete containing 350 kg of cement per cubic metre and roughly equal proportions of 10 
mm gravel and sand, with a waterxement ratio of 0.30. 

Full dispersion of the fibres was achieved ir both cases m under 1 minute m a forced action paddle 
mixer (Teka and Liner Cumflow). The concrete compacted well m both cases, and the products exhibited no 
adverse surface effects. 

EXAMPLE 7 

Concrete pavement containing tne fibre of tne nventxn 

A 30 MPa concrete containing about 300 kg of cement per cubic meter and a 20 mm aggregate, with a 
waterxement -atio cf 0.55, and containing 0.2°°. oy weight of the cementitious mater;a!s, o' fibres according 
to the invention incorporated as the fibre bundles of Example V was prepared. 200 mm tncK ir situ 
concrete pavement areas were placed externally sn strips 2.5 m wide and m continuous lengths of 50 m. 
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The concrete was a high-strength concrete containing micro-suca and with a cement content cf 350 
kq m : . ana was prepared using a standard suoerpiasticizer to reduce tne water cement ratio to oeiow 0.5. 
Tre fo^es o* Example i *ere usee tn an amount of 0.6 kcj m : . 

It was touno that the cuDe strengths actuary acnieved were consistently higher tnan anticipatec. Tne 
results nave proved excellent and indicate that tne combination o ; h.gn-strength concrete, wntch is 
generally recognized as being more prone to cracking, with the crack-mhibiting effect of tne fibres is an 
excellent combination. 

Claims 

1. A method of producing a cement-based material, the method comprising: 

adding to a concrete, mortar or cement mix to which water has been added less than 1% by 
weight, based on the cementitious materials, of synthetic fibre bundles comprising 10-10,000 filaments 
per bundle, the filaments consisting essentially of a polyoieftn such as polypropylene or polyethylene, a 
polyester or a mixture of the foregoing and having a length of 1 to 30 mm, a mean transverse 
cimensior of 5 to 30 un and an aspect ratio of 100 to 1000, the filaments tn eacn bundle being held 
together by a wetting agent, the wetting agent providing the individual filaments with a surface tension 
which allows them to become substantially homogeneously dispersed in a concrete, mortar or paste 
with conventional mixing in conventional concrete mixing equipment, 

mixing the resulting mix for a period of at 'east about 20 seconds to obtain a concrete, mortar or 
paste mix in which the individual filaments are substantially homogeneously distributed, and 

casting the concrete, mortar or paste mix in a desired configuration, optionally with incorporation, 
curing the casting, of additional bodies such as reinforcement. 

2. A method according to claim 1 wherein the wetting agent is selected from the group consisting of fatty 
acia esters of giycendes. fatty acid amides, polygiycol esters, polyethoxylated amides, nonionic 
surfactants, cationtc surfactants and blends of the above. 

3. A methoc according to claim 1 or 2 wherein a pre-cast concrete, mortar or cement mi> to which the 
fibre bundles have been aaded are mixed in a paddle mixer for a period of at least about 20 seconds, 
typically at least about 30 seconds, to obtain a concrete, mortar or paste mix in which the individual 
filaments are substantially homogeneously distributed. 

4. A method according to claim 1 or 2 wherein an m situ concrete, mortar or cement mix to which the 
fibre bundles have been added are mixed in a drum mixer for a period of at least about 2 minutes, to 
cbtam a concrete, mortar or paste mix in which the individual filaments are substantially homoge- 
neously distributee. 

5. A method according to any of claims 1-4 wherein the synthetic fibre bundles are added in an amount of 
C.05-0.5°c by weight of the cementitious materials. 

6. A method according to claim 5 wherein the synthetic fibre bundles are added m an amount of 0.i-0.3°c 
cy weight of the cementitious materials 

7. A method according to claim 6 wherein the synthetic fibre bundles are added in an amount o f 0.15- 
C.25°o by weight of the cementitious materials. 

8. A method according to any of claims 1-7 wherein the hbres are substantially non-crimped. 

9. A method according to any of claims 1-8 wherein the mdivicual filaments have a length of 3-30 mm. 

10. A method according to claim 9 wherein the individual filaments have a length of 5-25 mm 

11. A method according to claim 10 wherein the ^nd viaua filaments have a length of 6-18 mm 

12. A methoc according to any of claims 1-11 wherein the individual filaments have a mean transverse 
cimensior of 5-25 urn. 
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Mortei Oder emer Paste durch herkommhcnes Miscnen m herkommhcner Betonmischausrustung 
ctsoergien zu werden, 

Vermiscnen aes daraus nervorgenenden Gemiscnes warrend emes Zeitraums von mindestens etwa 20 
Sekjnaen. um em Beton-. Mortei- oder Pastengemiscn zu emalten. m weicnem die emzelnen Fiiamen- 
5 te irr wesentlicnen ricmogen verteilt smd. jnd 

GieBen des Beton-, Mo-lei- Oder Pastengemiscnes m eine gewunschte Form, waniweise mit Bnoau. 
wahrenc aes Gief3ens.von zusatzlicnen Kcrpern wie erne; Verstarkung. 

2. Verfahren nach Ansp-uch i. worm das Benetzungsmittel ausgewahlt wire aus der Gruppe oestenend 
:o aus Fettsaureestern von Giycenden, Fettsaureamiaen. Poiyglykoiesterr., polvethoxyherten Amiaen. 

mchtionischen oberflachenaktiver Mitteln. kationischen cberflachenaktiven Mittem und Miscnungen oer 
oben genanrter,. 

3. Verfahren nach Anspruch 1 oder 2. worm em unverarbeitetes Beton-. Mortei- oder Zementgemiscn. 
75 welchem die Faserbundel zugegeben worden sma. ir emem Scraufelrjhrwerk wanrend emes Zeitrau- 

nes von mindestens etwa 20 Sekunden, typischerweise mindestens etwa 30 Sekunden vermischt wrd. 
um em Beton-, Mortei- oder Pastengemisch zu erhalten, in dem die einzelnen Filamente im wesentii- 
chen homogen verteilt sind. 

20 4. Verfahren nach Anspruch 1 oder 2, worm em m situ-Beton-. Mortei- oder Zementgemisch, welchem die 
Faserbundel zugegeben worden sind, in emem Trommelmischer wanrend emes Zeitraumes von 
mindestens etwa zwe> Minuten vermischt wird, um em Beton-, Mortei- oder Pastengemisch zu erhalten. 
in dem die emzelnen Fiiamente im wesentlichen homogen verteilt sind. 

25 5. Verfahren nach emem der Anspruche 1 bis 4, worm die synthetischen Faserbundel in einer Menge von 
0,05 bis 0.5 Gewicntsprozent der Zement-Materialien zugegeben werden. 

6. Verfahren nach Anspruch 5, worin die synthetischen Faserbundel in emer Menge von 0.1 bis 0.3 
Gewicntsprozent der Zement-Matenalien zugegeben werden. 

30 

7. Verfahren nach Anspruch 6, worm die synthetischen Faserbundel in emer Menge von 0.15 bis 0,25 
Gewichtsprozent der Zement-Materiaiien zugegeben werden. 

8. Verfahren nach emem der Anspruche 1 bis 7. worm die Fasern im wesentlichen nicht-gekrauselt sind 

35 

9. Verfahren nach emem der Anspruche 1 bis 8, worm die emzelnen Filamente etne Lange von 3 bis 30 
mm haben. 

10. Verfahren nach Anspruch 9. worm die einzelnen Filamente eine Lange von 5 bis 25 mm haben. 

40 

11. Verfahren nach Anspruch 10. worn die einzelnen Filamente eine Lange von 6 bis 18 mm haben. 

12. Verfahren nach emem der Anspruche 1 bis 1 1 . worm die emzelnen Filamente erne mitdere Querabmes- 
sung von 5 bis 25 um haben. 

4 Q 

13. Verfahren nach Anspruch 12, worm die emzelnen Filamente erne mittlere Querabmessung von 10 bis 
20 um haben. 

14. Verfahren nach emem der Arspruche 1 bis 13. worm die Fasern mn wesentlicnen aus Polypropyien 
5: bestehen. 

15. Verfahren nach emem der Anspruche 1 bis 14. worm die Fasern ein Aspektverhaitnis von 200 bis 800 
raben. 

55 16. Verfahren nach Anspruch 15, worm die Filamente em Aspektvernaitms von 400 bis 7 0C haben. 

17. Synthetische Faserbundel zur Verwendurg n emem Verfahren nach emem der Anspruche 1 o;s '6. 
wobei die Buncel 10 bis 1 0000 Fnamente pro Bunoe! umfassen, wobei die Filamente im wesentlicnen 
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. m pmvester oder einerr- Gemisch der 
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sont distnbues de facon pratiquement homogene: et 

la coulee 3e la masse meiangee de beton. ce merrier ou de Date seion une configuration 
souhaitee ie cas ecneant. avec incorporation, pendant la coulee, d'eiements suop:ementaires tels que 
ces renforcements. 

2. Un orocede seion la revendication ■. cans lequel 'agent mou^llant est choisi dans le groupe constitue 
par les este-s d'acides gras de glycendes. ies amides d'acides gras, les esters ae polyglycol, les 
amiaes poiyethoxyles, les agents tensioactifs nomomques les agents tensioacttfs cationiques et les 
melanges des precedents. 

3. Un orocede seion la revendication 1 ou 2. dans lequel une masse meiangee, premoulee, de betcn, oe 
mortier ou de ciment, a iaquelle les faisceaux de fiores ont ete ajoutes, et melanges dans un 
melangeur brasseur pendant une penode d'au moms environ 20 secondes, de facon typique d'au 
moms environ 30 secondes, de facon a obtenir une masse meiangee de beton, de mortier ou de pate 

^5 cans Iaquelle les filaments individuels sont distribues de facon pratiquement homogene. 

4. Un procede seion la revendication 1 ou 2. dans lequel une masse meiangee in situ de beton, de 
mortier ou de ciment, a Iaquelle les faisceaux de fiores ont ete ajoutes, et melanges dans un 
melangeur a tambour pendant une periode d'au moms d'environs 2 minutes, de facon a obtenir une 

20 masse meiangee de beton, de mcrtier ou de pate dans Iaquelle les filaments individuels sont distnbues 

ae facon practiguement homogene. 

5. Un procede seion I'une quelconque des revendications 1 a 4, dans lequel les faisceaux de fibres 
synthetiques sont ajoutes en une quantite de 0,05 a 0.5% en poids des materiaux a base de ciment. 

25 

6. Un orocede seion la revendication 5, dans lequel les faisceaux de fibres synthetiques sont ajoutes en 
une quantite de 0,1 a 0,3% en poids des materiaux a base de ciment. 

7. Un orocede seion la revendication 6, dans lequel les faisceaux ae fibres synthetiques sont ajoutes en 
30 une quantite de 0,15 a 0,25% en poids des materiaux a base ae ciment. 

8. Un procede seion I'une quelconque des revendications 1 a 7, dans lequel les fibres ne sont 
pratiquement pas ondulees; 

35 9. Un orocede seion I'une quelconque des revendications 1 a 8, dans leque! les filaments individuels ont 
une longueur de 3 a 30 mm. 

10. Un orocede seion la revendication 9, dans lequel ies filaments individuels ont une longueur de 5 a 25 
mm. 

40 

11. Un orocede seion la revendication 10. dans lequel les filaments individuels ont une longueur de 6 a 18 
mm. 

12. Un procede seson "une quelconque des revendications 1 a 11. dans lequel ces Maments individuels ont 
45 une dimension moyenne transversale de 5 a 25 urn. 

13. Un procede seion la revendication 12, dans lequel les filaments individuels on: une dimension 
transversale moyenne de 10 a 20 urn. 

50 14. Un orocede selcn I'une queiconcue des revendications 1 a 13. cans lequel >es fibres sent constitutes 
essentieliement de polypropylene. 

15. Un orocede seion I'une queiccnoue des revendications i a 14. dans leauel ies f laments ont un rsopcr: 
d'allongement ce 200 a 300 

16. Un orocede seion la revendication 15. dans lequel les filaments cnt un raDDOrt d'aliongement de 40C a 
'00 
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